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Abstract A rare elmid beetle, Graphelmis shirahatai (Nomura), was abun¬ 
dant in the lower portion of the Hii-kawa River, Shimane Prefecture, Japan. Its 
ecology and habitat are discussed based on my observations. 

Graphelmis shirahatai (Nomura) is one of the rarest species of the Elmidae in 
Japan (Yoshitomi, 2006). Nomura (1958) described it as Stenelmis shirahatai and its 
two type specimens were collected from Yamagata Prefecture in 1947 and 1954. A few 
collections have been made from Honshu (Miyagi, Tokyo, Niigata, and Hyogo), but 
most records are from the 1940’s to 1970’s (Sato, 1985; Takahashi, 1996). In recent 
years, Yoshitomi (1996) found nine adult G. shirahatai on driftwood in the River 
Yahagi-gawa, Aichi Prefecture. Yoshitomi (2006) stated that G. shirahatai should be 
designated as an endangered species, but determining its status is very difficult because 
little is known about its ecology. 

In 2005, I happened to collect one adult of this species in the Hii-kawa, Shimane 
Prefecture (Hayashi & Shimada, 2006). I collected and observed G. shirahatai along 
the river in the following year, from January to October 2006. During this investigation, 
I observed many adults. Here, I will discuss the ecology of G. shirahatai adults based on 
my observations. 


Study Area 

The Hii-kawa is a relatively large river in Shimane Prefecture, Chugoku District, 
Japan. Its mouth is located on the western coast of a brackish lake, Shinji-ko. Coarse 
sand and granules originating from the granite zone of the Chugoku Mountain Region 
characterize the fluvial sediments of the lower area. The river water level changes 
frequently due to rain and snowfall. The water level is usually low (0-100 cm deep) 
from late March to October, except during heavy rains in late June. The width of the 
main channel is about 120-200 m in the lower portion of the river. 

I investigated five sites along the lower portion of the Hii-kawa (Fig. 1): 

Site 1: Shimamura-chinkabashi, Shimamura-cho, Izumo City, Shimane Pref.: la, 
main channel; lb, branch channel. 

Site 2: Shimamura-hi, Shimamura-cho, Izumo City, Shimane Pref.: branch channel. 
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Fig. 1. Study area. Index map showing distribution of G. shirahatai in Japan (modified after 

Yoshitomi et al., 1999). - 1, Shimamura-chinkabashi, Izumo City; 2, Shimamura-hi, Izumo 

City; 3, Mizuho-ohashi, Hikawa-cho. Legends of map: closed circle, G. shirahatai was found; 
open circle, G. shirahatai was not found; crossed hatch, hills and mountain region; dark color, 
river and lake; white, fiat (Izumo-heiya). 


Site 3: Mizuho-ohashi, Nakanoshima, Hikawa-cho, Shimane Pref.: 3a, main chan¬ 
nel (Figs. 2-4); 3b, branch channel (Fig. 5). 
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Methods 

I surveyed the five sites a total of 34 times from June to October 2006. Elmid 
beetles were collected by sweeping around the roots of plants (e.g., willows, reeds) using 
a net and examining driftwood. All adults were collected and the specimens were 
deposited in the Hoshizaki Institute for Wildlife Protection, Izumo. 

Results 


Records from the sites 

A total of 219 adult G. shirahatai were collected from the four sites (Table 1): 4 
exs., Site la, 20-VIII-2006, M. Hayashi leg; 8 exs., ditto, 7-IX-2006; 1 ex., Site lb, 
30-VII-2006, M. Hayashi leg.; 49 exs., Site 3a, 17-VIII-2006, M. Hayashi leg.; 26 
exs., ditto, 19-VIII-2006; 18 exs., ditto, 26-VIII-2006; 34 exs., ditto, 3-IX-2006; 9 exs., 
ditto, 12-IX-2006; 2 exs., Site 3b, 14-VII-2006, M. Hayashi leg.; 1 ex., ditto, 1 5— VII— 
2006; 22 exs., ditto, 3-VIII-2006; 15 exs., ditto, 6-VIII-2006; 23 exs., ditto, 10-VIII- 
2006; 4 exs., ditto, ll-VIII-2006; 3 exs., ditto, 3-IX-2006. 

The following data show its non-collecting records from the five sites: Site 3b, 9-1- 
2006; Site lb, 21-11-2006; Site 2, 7-V-2006; Site 3b, 4-VI-2006; Site 3b, 13-VI-2006; 


Table 1. Collection records of G. shirahatai in lower portion of the Hii-kawa. See text and Fig. 1 for 
site numbers. 


JAN FEB MAY JUN JUL 

Day- 

9 21 7 4 13 16 21 24 25 7 8 14 15 30 

Site 

la 

lb 0 0 0 0 1 

2 0 0 
3a 

3b 0 0000 0 21 

Total 0 0 0 000000 00211 


_ AUG SEP OCT 

Day-—- 

1 3 6 8 10 11 17 19 20 26 3 7 12 24 29 14 

Site 

la 4 8 0 

lb 0 0 

2 

3a 49 26 18 34 9 0 0 

3b _ 22 15 _ 23 4 3 0 0 

Total 0 22 15 0 23 4 49 26 4 18 37 8 9 0 0 0 
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Figs. 2-7. Photographs of G. shirahatai and its habitat. - 2-4, Site 3a (2, sandy bed of the 

Hii-kawa; 3, deep of the river; 4, driftwood); 5, Site 3b; 6-7, G. shirahatai on the driftwood. 


Site 3b, 16-VI-2006; Site 3b, 21-VI-2006; Site lb, 21-VI-2006; Site lb, 24-VI-2006; 
Site 2, 25-VI-2006; Site 3b, 7-VII-2006; Site lb, 8-VII-2006; Site lb, l-VIII-2006; Site 
lb, 8-VIII-2006; Site 3a, 24-IX-2006; Site 3b, 24-IX-2006; Site la, 29-IX-2006; Site 
3a, 14-X-2006; Site 3b, 14-X-2006. 
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Coexisting aquatic beetles 

I found 13 species of aquatic beetles from the study sites, as follows: [Hydrophili- 
dae] Laccobius fragilis Nakane; [Elmidae] Stenelmis nipponica Nomura, Stenelmis 
vulgaris Nomura, Stenelmis miyamotoi Nomura et Nakane, Ordobrevia foveicollis 
SchOnfeldt, Leptelmis gracilis Sharp, Leptelmis parallela Nomura, Optioservus 
nitidus Nomura, Pseudamophilus japonicus Nomura, Grouvellinus marginatus 
(KOno), Zaitzeviaria brevis (Nomura), Zaitzevia awana (Kono); [Dryopidae] Elmo - 
morphus brevicornis brevicornis Sharp. Among them, two elmid beetles S. vulgaris and 
S. miyamotoi are the commonest species in the studied sites. 

Distribution in the Hii-kawa 

A continuous sandy bed occurs along the river for more than 20 km from the mouth 
of the river. This sandy bed is the habitat of G. shirahatai (Yoshitomi, 1996). I found 
G. shirahatai at nine sites, including the five sites surveyed here, but found none from 
sites further up the river. In the upper river area, the surface of the sandy bed is covered 
with a thin layer of mud and algae. 


Discussion 

Adult G. shirahatai were found from mid-July to mid-September at the survey sites. 
I did not observe any missing appendages or mud coating the body, indicating that the 
adults had eclosed during the current season. No copulating pairs were observed. It is 
possible that copulation occurs at night. 

Most adults were found in depressions on the surface of driftwood and in roots 
within the current. The adults prefer a relatively strong current because G. shirahatai 
has the largest claw in the Japanese Elmidae; I have not found any individuals in still 
water. The wood was usually of willow ( Salix spp.), which is a common tree along the 
river, and its roots were exposed deep within the river. Salix is recognized as the food 
of G. shirahatai adults. However, Yoshitomi (1996) reported that a driftwood found 
in the Yahagi-gawa is of cherry, Prunus sp. 

The habitat of G. shirahatai is a river with a sandy bed and riparian willow 
vegetation. The river current carries driftwood from the forest and washes the sand bed. 
In the Hii-kawa, fluctuation in the river water level plays an important role in the 
formation of habitat for G. shirahatai. 
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